Introduction
Tem pleton's review [1] on four electron alkyne complexes of molybdenum (II) and tungsten(II) has highlighted the importance of this type of complex. Although a num ber of thiolate alkyne complexes of m olybdenum (II) or tungsten(II) containing cyclopentadienyl ligands have been re ported [2 -» 13] , hitherto very few non-cyclopentadienyl-containing complexes of this type have been described. For example, in 1982 Kamata et al. [14, 15] described the preparation and struc tural characterization for R = R ' = H or Ph of the molybdenum complexes [Mo(SBu')2(CNBu')2(>72-RC2R')] (R = R' = H, Ph; R = H, R ' = Ph).
In 1989 [16] , we described the preparation and characterization of the cationic alkyne complexes [WI(CO)(NCMe){Ph2P(CH2),,PPh2}(?72-RC2R)][BF4] (n = 1 -> 6 ; R = Me or Ph). In this paper we describe the reactions of the bis(diphenylphosphino)m ethane 2 -butyne complex [W I(CO)(NCM e)(dppm )(/72-MeC2Me)][BF4] with one or two equivalents of NaSR (R = Et, Bu', Ph or C H 2Ph) to afford the new thiolate 2-butyne * Reprint requests to Dr. P. K. Baker. 3 Spectra recorded as thin films in CHC13 between NaCl plates; s = strong.
Results and Discussion
The infrared spectra of complexes 1 -> 4 as ex pected have a single carbonyl band and no evi dence of the BF4~ ion which has been removed from the reaction mixture as Na [BF4] . Since the X-ray crystal structure of the diiodo complex [WI2(CO)(dppm)(?72-M eC2Me)] has been pre viously reported [17] it is likely that the structures of 1 -> 4 will be similar as shown in Fig. 1 (a) or (b), whereby the thiolate would occupy one of the sites of the iodide as either (a) or (b). It is difficult to distinguish which of (a) or (b) would be the most likely structure, however, it may be that the less sterically crowded Fig. 1 (a) is more likely. Several unsuccessful attem pts were made to grow a Spectra recorded in CDC13 (+25 °C) referenced to SiMe4; s = singlet, t = triplet, br = broad, m = multiplet. The bis(thiolate) complexes [W (SR)2(C O )(dppm )(r-M eC 2Me)] (5 -► 8 ) may have the structure shown in Fig. 2 , with the second thiolate ligand replacing the iodo-ligand in Fig. 1 . X-ray crystallographic studies [14, 15] of the bis('butylthiolate) complexes [M o(SBu')2(CN Bu')(7/2-RC2R)] (R , H or Ph) also gave the c/s-arrangement of 'butylthiolate li gands as shown for complexes 5 -> 8 in Fig. 2 . The 'H NM R data (Table III) also conforms with the structure shown in Fig. 2 . The 13C NMR spectrum for com pound 7 (R = Ph) has two alkyne contact carbon resonances at d = 219.9 and 217.2 ppm which is in accord with Templeton and W ard's [18] proposal that the 2 -butyne ligand is utilizing both filled pjr-orbitals and donating four electrons to the tungsten in this compound.
Experim ental
All reactions and purifications were carried out under an atm osphere of dry nitrogen using stan dard Schlenk line techniques. The compound [W I(CO)(NCM e)(dppm)(?72-MeC2Me)][BF4] was synthesized by the literature method [16] . The thiolate ligands NaSR (R = Et, Bu', Ph or C H 2Ph) were prepared by reacting the parent thiol HSR with freshly prepared NaOEt. The thiolate salts were isolated and stored under dry nitrogen in the dark at 0 °C, as they are thermally, light and oxy gen sensitive. All solvents and chemicals used were of reagent grade quality and were purchased from commercial sources. The solvents used were dried and distilled before use.
Elem ental analyses (C, H and N) were deter mined using a Carlo Erba Elemental Analyser M OD 1106 (using helium as a carrier gas). 'H NM R spectra were recorded on a Bruker AC 250 CP/MAS NM R spectrom eter and 13C NMR spec tra were recorded on a Bruker WH 400 NMR spectrom eter using tetramethylsilane as a refer ence. Infrared spectra were obtained as CHC13 films between NaCl plates and recorded on a Perkin-Elm er 1430 ratio recording IR spectro photom eter.
Preparation o f [W I(SE t) (C O )(d p p m ) (rj2-M eC2Me)] (1)
To Table I Table I for physical and analytical data.)
